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Abstract. The western prairie fringed orchid (Platanthera prae-
clara) is a federally listed threatened plant species in the United
States that is now restricted to isolated tallgrass prairie tracts. In
1987, 160 orchids were permanently marked on 5 sites subjected to
a variety of burning and grazing regimes on the Sheyenne National
Grassland, in southeastern North Dakota. The number of orchids
displaying aboveground growth declined each year from 1988
through 1991.  By 1991, only 11% of the original plants were visible;
the remainder were assumed to be dormant or dead. Recruitment
data collected beginning in 1990 indicated that new orchids were
present in the swales in spite of droughty conditions. There were no
consistent trends in orchid numbers or densities among sites. Vege-
tative composition in the swales was dominated by Kentucky blue-
grass (Poa pratensis) and the invasion of these sandy soils by a
noxious weed, leafy spurge (Euphorbia esula). Future management
efforts will likely focus on the task of reducing leafy spurge without
harming the orchid. Until these efforts are successful, concern about
the effect of burning and grazing on orchid populations diminishes
in importance.

INTRODUCTION

The western prairie fringed orchid (Platanthera praeclara)
is a federally listed threatened plant species in the United
States (U.S. Fish and Wildlife Service 1989). Once distrib-
uted throughout much of the tallgrass prairie west of the
Mississippi River in the central United States and southern
Canada, its current populations are restricted to isolated
prairie tracts. The three largest known populations of the
western prairie fringed orchid occur in Minnesota and North
Dakota in the United States (Sheviak and Bowles 1986) and
in southern Manitoba in Canada (Catling and Brownell
1987).  

The prairie fringed orchid is a perennial, herbaceous plant
arising from a fusiforrn tuber. Inflorescences are large and
showy, with up to 20 or more cream-colored flowers ar-
ranged on a spike; plants may reach up to 75 cm in height
(Sheviak and Bowles 1986). The western “prairie fringed
orchid usually occurs in mesic swales or draws in tallgrass
prairie. Soils are generally Mollisols. Associated plant spe-
cies include big and little bluestem (Andropogon gerardii
and A. scoparius), several species of sedges (Carex spp.),
switchgrass (Panicum virgatum), and prairie sandreed (Ca-
lamovilfa longifolia) (Bowles and Duxbury 1986).

Historically, the tallgrass prairie evolved with periodic fires
and bison grazing. Current management activities in orchid
habitat include prescribed burning and cattle grazing. On the
Sheyenne National Grassland, in addition to burning and
cattle grazing, some swales where orchids occur are mowed
to enhance cattle use of the vegetation. This research was
initiated to provide preliminary data on the life history and
habitat of the western prairie fringed orchid in a variety of
pastures on the Sheyenne National Grassland.

Study Area
The study was conducted in the Sheyenne National Grass-
land, in southeastern North Dakota. The National Grassland
encompasses approximately 27,244 ha, and is managed by
the United States Forest Service. Between 1984-1985, ap-
proximately 2,000 western prairie fringed orchids were ob-
served on the National Grassland (Bowles and Duxbury
1986). The plants occur both as isolated individuals and as
indistinct subpopulations in lowland depressions. A layer of
nearly impervious lake sediments is responsible for the rela-
tively high water table in the swales.

Plant species characteristic of the tallgrass prairie, including
big bluestem and little bluestem, occur throughout the study
area. Woolly sedge (Carex lanuginosa), baltic rush (Juncus
balticus) and northern reed grass (Calamagrostis inexpansa)
are common in lowland depressions (Manske 1980). Mixed-
grass prairie species such as blue grama (Bouteloua gracilis),
needle-and-thread grass (Stipa comata), sun sedge (C. helio-
phila), and prairie sandreed grow on uplands.

The Sheyenne National Grassland receives an average pre-
cipitation of 49.7 cm, 80% of which occurs between April
and September (U.S. Dept. Commerce 1973). Precipitation
on the study area was above average in 1986, below average
in 1987, 1989, and 1990, and slightly above average in 1988
and 1991 (Fig. 1). Sediments deposited in glacial Lake Agas-  
siz constitute the largest portion of the parent materials in the
area. Mollisols are the most prevalent soils; Entisols occur in
some swales (U.S. Soil Conservation Service 1975).

METHODS

In 1987, 16 belt transects were established on 5 separate
study sites in areas of orchid concentrations (Bjugstad and
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regimes. Further, variations in degree of cattle use of the
swales, site quality, depth to water table, soils, and original
orchid densities before management was applied are vari-
ables to consider in the design of future studies on these
orchids. It is very likely that several years of data will be
required to sort out effects of management regimes from the
behavior of this orchid; and specific studies, designed to
measure the impacts of clearly defined management tech-
niques, are required.

Table 2. Plant canopy cover (x * SE) of major plant species
on five study sites on the Sheyenne National Grassland, 1991.
Plant nomenclature follows Great Plains Flora Association
(1986).

Category
Species

Total cover
Litter cover
Bare ground
Total forb cover

Ambrosia psilostachya
Anemone canadensis

Euphorbia esula

Fragaria virginiana

Solidago canadensis

Solidago spp.

Total graminoid cover
Calamagrostis stricta
Carex spp.

1

Dicanthelium wilcoxianum
Juncus balticus
Panicum virga turn
Poa pratensis
Spartina pectinata

Total shrub cover
Salix spp.

2

Average cover

(x i SE)
96.4 k 1.1
96.2 k 1.3

0.5 * 0.7
35.8 f: 13.7

4.1 + 3.6
4.9 * 5.5

5.2 + 8.7

‘6.1 If: 9.0

4.5 k 4.3

1.9 f 2.4

69.8 t 17.4
6.6 rf: 7.5

14.2 k 11.1
5.3 * 7.5

12.6 k 9.7
9.7 k 8.4

27.6 k 27.3
3.6 -f 5.4

16.5 k 13.4
12.7 k 11.5

1
Includes Carex Lanuginosa,

2
Includes Salix exigua and S.

C. granularis, and C. brevior
bebbiana

Plant composition on the 16 swales was quite variable and
reflected the problem of introduced species and noxious
weeds. Species previously reported to be dominant in these
swales, such as northern reedgrass, baltic rush, and woolly
sedge (Manske 1980) were less common than Kentucky
bluegrass. The domination by Kentucky bluegrass in several
swales is a reflection of this species’ ability to invade native
grasslands; this ability may be further enhanced by cattle
grazing and/or mowing (Daubenmire 1978). Swales have
also been impacted by the invasion of leafy spurge, a noxious
weed. The presence of spurge on all sites except Penberthy
indicates the severity of this problem, and highlights the
challenge of combatting noxious weeds in areas where rare
plants occur.
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Current efforts to control leafy spurge on the Sheyenne
National Grassland include spraying herbicides (usually a
mixture of picloram and 2,4-D), biological control, and
goats. Three species of flea beetles (Aphthona nigriscutis, A.
cyparissiae, and A. flava) have been released in the area.
Adult flea beetles consume spurge leaves and bracts; the
larvae feed on roots (Rees and Spencer 1991). Angora goats
have also been introduced on the Sheyenne National Grass-
land on pastures not included in this study. When used with
herders, they show some promise for reducing the spread of
leafy spurge. Currently, swales supporting orchid popula-
tions are avoided in spraying programs, and goats are either
not allowed in orchid-supporting swales during the growing
season, or the orchids are covered with wire cages to protect
them from goat herbivory.

The sandy, alkaline soils that supported orchid populations
on the Sheyenne National Grassland differed from those
previously reported for other regions. Soil pH in Iowa, Kan-
sas, and Oklahoma were generally acidic (ph 5.4 to 6.4); pH
values in Nebraska, North Dakota and Minnesota ranged
from 7.4 to 7.5 (Bowles and Duxbury 1986). Soil pH on the
Sheyenne study site averaged 7.9, but ranged from 6.5 to 8.4.
Calcium content of these soils (18 18 - 4545 ppm) tended to
be on the lower end of the values previously reported (1730
- 6456 ppm) (Bowles and Duxbury 1986). Organic matter
percentages (< 1 - 5.8%) were also lower on all sites than
those previously reported (6.1 to 23%).

CONCLUSION

It is impossible at this time to draw any conclusions on the
effects of various management regimes on orchid popula-
tions on the Sheyenne National Grassland. Whether marked
orchids will reappear following above normal precipitation
remains to be seen. However, the fairly consistent recruit-
ment in 1990 and 199 1 is encouraging evidence that the
orchid persists. It is likely that a combination of the sporadic
growth behavior of the orchid and drought is masking the
effects of grazing and burning. What is obvious at this point
is the problem of leafy spurge invasion on the National
Grassland. In spite of efforts to subdue this noxious weed, it
continues to expand in these sandy soils. Future management
efforts will likely focus on the task of reducing leafy spurge
without harming the orchid. Until these efforts are success-
ful, concern about the effect of burning and grazing on orchid
populations diminishes in importance.
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